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It would seem as though our views as to the condensation of 
these fog-particles, and consequent liberation of latent heat, must 
be very much modified. We are told that moist air, say, at 99 per 
cent relative humidity, has different properties from saturated 
air at 100 per cent. The first, by theory, has a diminution in tem- 
perature of one degree in 188 feet vertical height ; while the second, 
at 8o°, has a diminution of one degree in 500 feet. It does not 
seem possible for such enormous differences to exist in two masses 
of moist air so near alike. It is supposed that dry air has a 
capacity for molecules of vapor without change of volume, and 
dependent entirely upon the temperature. For example : a cubic 
foot of dry air weighs, at sea-level, 566 grams; the same saturated 
will weigh 571 grams at 56 , and 576 grams at JJ Q . If it weighs 
571 grams at JJ°, we say it is half saturated. It would seem as 
though the arrangement of the molecules must be precisely the 
same in the latter case as when the humidity is 99.9 per cent or 
100 per cent, except that they are in a condition, in the moister air, 
to unite more readily. It would be a great stretch of the imagina- 
tion to consider that there is any marked difference in the condition 
of the molecules at 99.9 per cent and at 100 per cent. 

Suppose we cool saturated air very slightly : all the molecules 
cannot remain as vapor, but some of them coalesce, as do globules 
of mercury when they touch each other. It would seem probable 
that if, as many admit, rain is simply the coalescing of a very great 
number of minute cloud-particles, we may extend the same action 
a step farther back, and consider that the original molecules also 
mechanically coalesce without setting free any latent heat. If this 
be so, there certainly is not needed any dust-particle as a nucleus 
for the mingling. We have now our air still saturated with vapor, 
and at the same time full of, say, double molecules of vapor. If 
we cool still more, the double molecules add others to themselves, 
and we finally have our fog or fog-particles floating in saturated 
air. 

It has been thought that these particles (spheres) are kept in 
suspension very much as dust is, but this hypothesis seems unten- 
able. Others have considered that each sphere is electrified, and 
repels every other sphere ; and there is some color to this from the 
fact that a vivid flash of lightning overhead is often followed by a 
heavy and sudden downpour of rain. It seems probable that we 



can extend this hypothesis still farther back, and regard each mole- 
cule as electrified. May not the coalescing of these molecules be 
dependent upon their electrical state as much as or even more than 
upon their cooling ? The principal point to be borne in mind is, 
however, that the formation of fog and cloud is a purely mechan- 
ical process, unaccompanied by the evolution of heat. A striking 
proof of this was observed during an ascent of Greylock, in Massa- 
chusetts, on Dec. 15, 1883. At the summit the wind was blowing 
a whole gale, and the temperature Was — 7°, with the air saturated 
but perfectly clear. In a few minutes there were just barely per- 
ceptible little white particles upon the overcoat. In a very short 
time the aggregation of particles, absolutely invisible to the eye, 
had become completely white. On the trees the particles had 
massed nearly an inch thick. Another proof of this mechanical 
aggregation is found in making observations with Regnault's dew- 
point apparatus. It would be supposed that as the dew-point is 
reached there would be a uniform deposit of molecules upon the 
plate ; but this is not the case, as there are spaces between the 
dew-particles. The effect is most noticeable when hoar-frost is 
beautifully deposited in very marked lumps, at temperatures below 
freezing. 

The cause of fog seems briefly as follows: 1. It is essential that 
there be no wind. I do not mean that the wind does not blow the 
fog after it is formed, but there must be little or none while it is 
forming. 2. The sky must be clear. We often notice a cloudless 
sky after a fog is dissipated. On weather-maps, " fog " is entered 
as " fair," for, though not a particle of sky is visible, yet it is almost 
a certainty that the sky is clear. 3. The air must be saturated, or 
nearly so. It is very surprising how rarely the last condition occurs 
at inland stations. A relative humidity of 95 per cent has been 
noted in the air, in which rain is falling, and had been falling con- 
tinuously for seventeen hours. This condition almost always can 
occur only to the south, south-east, or north-east of a storm. At 
nightfall, whenever these conditions combine, there is a rapid radia- 
tion from the earth to the sky, which speedily supersaturates the 
overlying air ; and, after that, radiation from the upper surface of 
the fog continues the process, and extends the fog upward until the 
action ceases with the rising of the sun. H. A. Hazen. 

Washington, D.C., May 24. 
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Sprague Electric Railway and Motor Company. 



Lightest Weight Consistent with 
Highest Efficiency, 

SIMPLE IN CONSTRUCTION. 



Not Liable to get out of Order. 




Bearings Self Oiling. 
N0N-SPARKIN6 IN OPERATION. 



Commutator Wear Reduced 
to a Minimum. 



16 and 18 BROAD STREET, NEW YORK. 



The Mutual Life Insurance Company 

OF NEW YORK. 

RICHARD A. McCURDY, PRESIDENT. 

$126,082,153 56 



ASSETS 



The Largest and best Life Insurance Company in the World. 

The New Business of the Mutual Life Insurance Company in 1888 

Exceeded $103,000,000. 

Its Business shows the Greatest Comparative Gain made by 
any Company during the past year including 

A gain in assets of $ 7> 2 75>3 QI 68 

A gain in income of 3,096,010 06 

A gain in new premiums of 2,333,406 00 

A gain in surplus of 1,645,622 1 1 

A gain in new business of 33>75 6 >79 2 8 5 

A gain of risks in force 54,496,25 1 85 

The Mutual Life Insurance Company 

Has Paid to Policy-holders since Organization $272,481,839 82. 




KIMBALL'S 

STRAIGHT CUT 

CIGARETTES. 

Unsurpassed in quality. 

Used by people of refined taste. 
Highest award at Brussels, 1888. 
The finest smoking mixtures are of 
our manufacture. 

Fifieen First Prize Medals. 
WM. S. KIMBALL & CO., 

Rochester. N.Y. 



ESTERBROOK'S 
STEEL PENS. 

OF SUPERIOR AND STANDARD QUALITY. 
Leading Nos.: 048, 14, 130, 135, 239, 333 

For Sale by all Stationers. 
THE ESTERBROOK STEEL PEN CO., 

Works : Oamden, N. J. 26 John St., New York. 



GOOD NEWS 
TO LADIES. 

"T^atesHmluTe^nentsTver of- 
fered. Now's your time to get 
up orders for our celebrated 
Teas and Coffees, and secure 
a beautiful Gold Band or Moss 
m^mm Rose China Tea Set, Dinner Set, 
I Moss Rose Toilet Set, Watch, Brass Lamp, 
or Webster's Dictionary. For full particulars address 
THE ORE AT AMERICAN TEA CO., 
P. O. Box 289. 31 and 33 Vesey St., New York. 
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£A IN THE WORLD. (S* 

ZGOLD MEDALS 

Used by thousanda of first-class 
mechanics and by such manufact- 
urers as Pullman Palace Car Co., 
Mason A Hamlin Organ and Plana 
Co., dec, Ac, 

Repairs Everything. 

I U success has brought a lot of 
imitator* copvlngas hi every wsy 
iosfclble. Re member that T H K 
i*ly GENUINE LePaw'a Liquid 
Hue is manufactured solely by the 

RUSSIA CEMENT CO. 

GLOUCESTER, MAS9. 
Send l«k. and dealer** card who 
Patent Pocket Can. No waate. doewTt keep St tn *t'>k. f- r njimi.h'. 
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FOOD 
ADULTERATION 

And its Detection. With photomicrographic plates and 
a bibliographical appendix. By J. P. Battershall. 328 
pages, 8vo, cloth. Price, $3.50. Circulars and Catalogues 
on application. E. & F. N. SPON, 

12 Cortlandt St., New York. 
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PARIS EXPOSITION. 

The Cheque Bank issues Cheques, either singly or 
put up in Books, for the special use of VISITORS 
to the PARIS EXPOSITION, who can cash the 
same at upwards of seventy Banking Houses, 
situated in different parts of Paris, without 
charge. 

Visitors' mall matter can be addressed to them, 
Care of the Societe Generale, 4 Place de POpera, op- 
posite the Grand Hotel, where English is spoken. 

Every Cheque that is issued by the Cheque Bank 
is EQUAL TO CASH, as Bank Notes are, for the 
Bank's Capital, Guarantee Fund and Customers' 
Balances are invested in British Govern- 
ment Securities, or held in Cash in the Bank 
of England, and can be cashed in every town in 
Europe without charge. 

For Handbook containing list of 2, 500 Banking 
Houses who cash the cheques, free of charge^ apply 

CHEQUE BANK, Limited, 

Capital, £100,000. Guarantee Fund, £27,000. 
Trustees, The Bight Honorable John Bright, M.P., 
The Sight Honorable Earl Beauchamp. 

NO. 2 WALL STREET, NEW YORK. 



Visitors to Europe and Paris Exposi- 
tion should carry a book containing Cheque Bank 
Cheques, which are absolutely safe and cheaper 
than Letters of Credit, and much more convenient ; 
are payable on presentation without charge at 2,500 
Banking Houses and 250 of the principal Hotels in 
Europe. 



What Scott's Emulsion Has Done! 

Ovep 25 Pounds Gain in Ten Weeks. 
Experience of a Prominent Citizen, 

The California Society fob the) 

Suppression of Vice. \ 

San Francisco, July 7th, 1886. ) 

I took a severe eold upon 
my ehest and lungs and did 
not give it proper attention ; 
it developed into bronehitis, 
and in the fall of the same 
year I was threatened with 
consumption. Physieians or- 
dered me to a more congeni- 
al climate, and I eameto San 
Francisco. Soon after my 
arrival I commenced taking 
Seott's Emulsion of Cod Liver 
Oil with Hypophosphites reg- 
ularly three times a day. In 
ten weeks my avoirdupois 
went from 155 to 180 pounds 
and over ; the eough mean- 
time ceased, c. r. bennett. 

SOLD BY ALL DRUGGISTS. 



